INTRODUCTION
============

According to the International Continence Society, overactive bladder syndrome (OAB) is characterized by urinary urgency, usually accompanied by frequency and nocturia, with or without urgency urinary incontinence in the absence of causative infection or pathological conditions.[@B1]

A population-based survey conducted by Milsom et al.[@B2] in 6 countries estimated overall prevalence of OAB in Europe to be 16.6% (15.6% and 17.4% for men and women). A report from the European Prospective Investigation into Cancer and Nutrition (EPIC) study estimated the overall prevalence of OAB in Europe and Canada to be 12.8% among women and 10.8% among men.[@B3] In the National Overactive Bladder Evaluation survey, conducted in the United States, overall prevalence of OAB was 16.9% in women and 16.0% in men.[@B4] The Korean EPIC study, conducted in 2006, reported the overall prevalence of OAB to be 12.2% (10.0% of men and 14.3% of women).[@B5]

OAB is a highly prevalent disorder with an unknown etiology. Its symptoms impair various aspects of a patient\'s physical and mental daily life, and it is considered a large socioeconomic burden.[@B4]

There are hypotheses that mental health and urological conditions may share common neuropharmacological correlates like corticotropin releasing factor.[@B6] Some serotonergic pathways are believed to be related to Obsessive Compulsive Disorder (OCD), anxiety disorders, and depression.[@B7][@B8] The clinical use of serotonin transport inhibitors in the treatment of OCD is well known.[@B9] There is support that OCD is related to other anxiety and affective disorders. Studies have demonstrated the relationship of OAB with depression and anxiety.[@B10][@B11] Relationships between OAB and OCD have been suggested in one study.[@B12] However, it did not administer OCD specific questionnaires. No previous study has been conducted in South Korea about this topic yet. The aim of the present study was to systematically investigate obsessive-compulsive traits in OAB patients.

METHODS
=======

1. Study Population
-------------------

The patient group was 100 women over 20 years of age in a rural area, South Korea, who visited the department of urology clinic of Konkuk University Medical Center, Chungju Hospital as an outpatient between August 2008 and November 2010. They were all diagnosed with OAB by a urology specialist, however some patients with ≥8 OAB-validated 8-question screener (OAB-V8) scores (n=30), who had psychological history (such as major depressive disorder) (n=3) were excluded, as were participants with incomplete questionnaire (n=10). Therefore, a total of 57 women were included in the final analysis. The survey involved face-to-face interviews, with fully informed consent.

The control group participants were 300 women over 20 years of age from the same community, who visited the department of family medicine clinic of Konkuk University Medical Center, Chungju Hospital as an outpatient between October 2008 and December 2010. None of the participants sought treatment for OAB but some patients with ≥8 of OAB-V8 scores (n=50), who had psychological history (such as major depressive disorder) (n=20) were excluded, as were participants with incomplete questionnaire (n=10). Participants were selected randomly and matched by age. The final analysis included 57 subjects. The survey involved face-to-face interviews, with fully informed consent.

2. Study Procedure
------------------

According to data from validation studies, the Korean version of the OAB-V8 was validated,[@B13][@B14] and the Korean version of the Maudsley Obsessional-Compulsive Inventory (MOCI-K) was validated in clinical samples[@B15][@B16] and in nonclinical samples.[@B15][@B17][@B18] These condition specific questionnaires were used for this analysis. This observational study was conducted on patients with OAB and designed only for psychometric evaluation using the translated OAB-V8 and MOCI-K. Therefore, no investigational medications or procedures were used in the study; only the questionnaires were administered.

OAB-V8 questionnaires included 8 questions on evidence of LUTS (lower urinary tract symptoms).[@B13][@B14] Responses were answered on a 6-point Symptom Bother scale ranging from 0 (not at all) to 5 (a very great deal). In order to assess obsessive-compulsive symptoms (OCS), we administered the MOCI-K, a patient-completed questionnaire of most common OCS. The inventory includes both affirmative and negative sentences. The MOCI-K is composed of 30 questions, which are classified into five factions: checking (6 items), tidiness (6 items), doubting (6 items), fear of contamination (6 items), ruminating (2 items), and miscellaneous (4 items). Answers ranged from 0 (no) to 1 (yes).[@B18] In this study, patients were considered to have OAB if their OAB-V8 scores were ≥8,[@B14] OCD traits if their MOCI-K scores were ≥14.[@B18] MOCI-K was shown to have good internal consistency, good test-retest reliability, and good discriminant and convergent validity.[@B18]

3. Statistical Analysis
-----------------------

Internal consistency of the 4 subscales of MOCI and the entire test were found to be satisfactory in both the control group and the patient group yielding Cronbach α coefficients between 0.69 and 0.82. Continuous variables were compared across groups with Student t-tests or, in the case of non-normally distributed variables, with nonparametric tests (two-tailed significance level of P=0.05). The Pearson correlation coefficient (r) was used to determine whether OAB-V8 score was associated with MOCI-K score for each group. Partial correlations were run to control for potentially secondary effects. Two-sided P-values less than .05 were statistically significant. The relationship between the OAB and OCD traits (MOCI-K score ≥14) were analyzed using logistic regression analysis. Wald chi-square and corresponding P-values were used to describe the relationship of OAB with OCD traits after adjusting for age differences in the 2 groups. Odds ratios were calculated for the likelihood of having OCD traits given the presence of OAB. Statistical analysis was performed with IBM SPSS ver. 20.0 (IBM Co., Armonk, NY, USA) software.

RESULTS
=======

1. Comparison of Baseline Characteristics of the Subjects
---------------------------------------------------------

A total of 114 participants were included (patient group of 57 and control group of 57). All of the participants were Asian women. [Table](#T1){ref-type="table"}1 shows the characteristics of all participants and includes age, OAB V8 scores, and MOCI-K scores. The ages of the patient group ranged from 20 to 86 years with a mean age of 50.65 years (standard deviation \[SD\] 14.72). The highest proportion of age range was 45--54 (n=15, 26.32%); the lowest proportion of age range was \<25 (n=1, 1.75%). The mean OAB-V8 score±SD was 19.91±10.14. The mean MOCI-K score±SD was 10.88±6.59.

The control group age ranged from 20 to 79 years with a mean age of 50.09±14.47. The highest proportion of age range of age was 45--54 (n=14, 24.57%); the lowest proportion age range was \<25 (n=1, 1.67%). The mean OAB-V8 score was 1.30±1.85. The Mean MOCI-K score was 8.02±4.05. With the exception of the mean OAB-V8 score and MOCI-K score, there were no significant differences between the two groups. No one from either group had other known psychological problems. As predicted, patients showed significantly more obsessive traits than healthy controls on MOCI total score (mean difference 2.86, P-value= 0.006) and in the checking subscale (mean difference 1.04, P-value=0.001). A total of 21 (36.8%) of patients had OCD traits (MOCI-K score ≥14). A significant increase in OCD traits was noted in the OAB group compared to controls ([Table 2](#T2){ref-type="table"}).

2. Evaluation of the Correlation between Overactive Bladder Syndrome-Validated 8-Question Screener Score and Korean Version of the Maudsley Obsessional-Compulsive Inventory Score
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Following these results, we performed additional analyses to look at the correlation between OAB-V8 score and MOCI-K score in more detail. A logistic regression analysis revealed that female patients with OAB were more likely to have OCD traits than non-OCD control group participants after adjusting for age (odds ratio, 5.47; P=0.001) ([Table 3](#T3){ref-type="table"}). Pearson correlations between OAB-V8 score and MOCI-K were determined for the OCD patient group and control group. Among them, the OCD patient group showed the strongest correlation between OAB-V8 score and MOCI-K score (R=0.393, P=0.003) after controlling for age. In contrast, the control group showed no significant correlation between OAB-V8 score and MOCI-K score (R=0.18, P=0.195). Furthermore, we found significant correlations of MOCI-K with the parameters loaded primarily on the tidiness subscale and secondarily on the checking subscale. Tidiness (R=0.388, P=0.003) and checking (R=0.355, P=0.001) subscales correlated with levels of OAB-V8 after controlling for age ([Table 4](#T4){ref-type="table"}, [Figure 1](#F1){ref-type="fig"}).

DISCUSSION
==========

Our results suggest that OCS constitutes an important aspect of the psychiatric profile of OAB patients. In this study, we showed that MOCI-K scores were higher in the patient group, and women with OAB were more likely to have OCD traits than non-OAB control group. In addition, in the OCD patient group, the OAB-V8 scales correlated relatively closely with the MOCI-K scales. These results support the relationship between OAB symptoms and OCD that was observed in the previous study conducted by Hsiao et al.,[@B12] where they found higher levels of somatic complaints and OCS in OAB women. However, they administered the Brief Symptom Rating Scale that included all of the following dimensions of psychopathology: somatic symptoms, OCS, inter-personal sensitivity, depressive symptoms, anxiety symptoms, hostility, phobic-anxiety, and paranoid tendency. With this broad ranged scale, they may have investigated other aspects of psychological distress, because the scale was not specific to OCD. In contrast, our study used MOCI-K, which is more specific to OCD. This is a huge difference from previous studies. We tested 57 patients, which is not a small sample for psychometric evaluation. The patient group was not only diagnosed as OAB by a urology specialist, but also scored 8 or more on the OAB-V8 questionnaire. This means there is very little possibility that they are not OAB patients. While it is not clear if OCD is a causal factor for OAB symptoms or results from having these bladder symptoms, the relationship between OCD and OAB warrants further exploration.

We recognize that the present study has several limitations. First, it is still possible that some patients with psychological diagnoses were included, though we excluded ones with other psychological history. This is possible because individuals with OCD frequently experience additional mental problems such as anxiety disorders and affective disorders.[@B19] In one study, the MOCI was found to discriminate between obsessive patients and patients without OCD. Patients with anorexia nervosa and anxiety disorders, failed to discriminate OCD patients from depressive patients.[@B20] Future studies that include the Korean version of Beck\'s Depression Inventory and the Korean version of Beck\'s Anxiety Inventory would be able to exclude these highly co-morbid psychological disorders effectively. Second, we did not collect patient\'s detailed characteristics at the time of the survey such as diet habit, smoking history, and alcohol consumption. However, other studies which have studied the relationship between OAB and OCD[@B12] and Parkinson\'s disease and OCD[@B21] also did not consider anything as confounders except for co-morbid psychological disorders. We also did not regard those factors as confounders. Third, we only studied women, since we did not have a large enough sample of men. Fourth, since this study is observational and cross-sectional, we could not see the cause and effect relationship between these two disorders. Thus, we suggest that future studies use an experimental and longitudinal design to figure out the relationship between OCD and OAB. With these methods, future researchers can exam OAB treatment related to MOCI score improvement. Fifth, a relatively low proportion of our control participants had OCD traits. Two studies which used MOCI scores as a method reported control group\'s scores ranging from 4 to 6;[@B21][@B22] and one study which validated MOCI score had 34 scoring items and a mean of 7.55,[@B23] which was less than ours, despite that they included 4 more subscale questionnaire items than ours. As noted above, we have excluded all persons with other mental problems from both groups. Therefore, theoretically we expected our control group would have a lower MOCI score than normal. Considering that our control group has a higher mean MOCI-K score than others, there is very little possibility that selection bias has influenced our results. Lastly, we used only the MOCI-K to examine OCS. Patients with OAB presented significantly more self-reported OCS than controls in MOCI-K questionnaires, but none of the patients were diagnosed as having obsessive-compulsive disorder according to DSM-V criteria; and no one was receiving psychopharmacological treatment for obsessive-compulsive disorder symptomatology. Although the MOCI scales are widely accepted as descriptive self-estimation scales for OCS, no diagnostic value was given. However, we can quickly complete self-reported measures without challenging participants\' patience, and they may feel more comfortable completing them alone rather than engaging in a conversation with the clinician. Since OCD patients are commonly uncommunicative about their problems,[@B24] the use of self-reported measures may be preferable to guard against the underreporting of OCS symptoms that is often observed during a clinician-administered interview. Moreover, self-reported inventories are free of the bias caused by personal experience, so it is more objective. Furthermore, one major advantage of MOCI is that it examines various types of OCS by means of an internal control of items with repeated content.

In conclusion, we found that OAB and OCD have a positive correlation in women. In addition, women with OAB will have more possibility to have OCD traits than women who do not. These findings suggest that for women with OAB, clinicians may consider screening for OCD, and when appropriate, discuss psychiatrist referral.
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![Correlation between OAB-V8 and MOCI-K (total and subscales) in OAB patient group (unadjusted). These scatter plots manifest the result of Pearson correlation test that was conducted to analyze correlation between OAB-V8 and MOCI-K in OAB patient group. (A) MOCI-K total and OAB-V8. (B) Checking subscale and OAB-V8. (C) Tidiness subscale and OAB-V8. OAB-V8, OAB-validated 8-question screener; MOCI-K, Korean version of the Maudsley Obsessional-Compulsive Inventory. ^\*^Analyzed using Pearson correlation test.](kjfm-37-25-g001){#F1}

###### Baseline characteristics of the subjects
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Values are presented as mean±standard deviation or number (%).

OAB, overactive bladder syndrome; OAB-V8, OAB-validated 8-question screener; MOCI-K, Korean version of Maudsley obsessional-compulsive inventory.

^\*^Analyzed using Student unpaired t-test. ^†^Analyzed using Mann-Whitney test.

###### Comparison between OAB and control groups in MOCI-K questionnaires
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Values are presented as mean±standard deviation.

OAB, overactive bladder syndrome; MOCI-K, Korean version of Maudsley Obsessional-Compulsive Inventory.

^\*^Analyzed using Student unpaired t-test. ^†^Analyzed using Mann-Whitney test.

###### Relationship between OAB and OCD traits (MOCI-K≥14) adjusted for age

![](kjfm-37-25-i003)

Chi-square and ORs are from logistic models and include age and OAB as the independent factors. The OR is the odds of having OCD traits (MOCI-K≥14) for patients with OAB versus those without, after adjusting for the age.

OAB, overactive bladder syndrome; OCD, obsessive--compulsive disorder; MOCI-K Korean version of Maudsley Obsessional--Compulsive Inventory; OR, odds ratio.

###### Correlation between OAB-V8 and MOCI-K (total and subscales) adjusted for age
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0.529OAB-V8, OAB-validated 8-question screener; MOCI-K, Korean version of the Maudsley Obsessional-Compulsive Inventory.

^\*^Analyzed using Pearson correlation test after adjusting for age.
